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Box No. I Basis of the opinion 
1 . With regard to the language, this opinion has been established on the basis of: 
B the international application in the language in which it was Hied 

a. type of material: 

□ a sequence listing 

□ table(s) related to the sequence feting 

b. format of material: 
O on paper 

□ in electronic form 

c. time of filing/furnishing: 

O contained in the international application as filed. 

□ filed together with the international application in electronic form. 

□ furnished sut>sequently to this Authority for the purposes of search. 

4. Addrtlonai comments: 
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SpnSbSity "^""^"'fa**^^"* °P'"to" with regard to novelty. Inventive step and industrial 



□ the entire international application 
a claims istos. 94-130. 132. 133 
because: 



° Sf^^ulMeJ^a^^ re.atetothefb.tow.„gsubJectma,terwhfchdoes 

° t^Jt1^Sff^S'o"Sn^„*^^ aresounctear 

- ° '° s^PPOrt^* «*escriptlon that no meaningful opinion 

^ "^"^^fS'lrl^ ^'^ ^ the Whole application or for said claims Nos. 

° SrS^Sflme^mft" ^^'^ "^'"S- ^PP"*^* <^ "o*. within the 

□ hjrnlsh a sequence listing on paper complying with the standard provided tor in Annex C of the 

° '"I^S electronic form complying with the standard provided for in Annex C 

aS.SratrirS^iSr'l^e"^^ ^"^"^ »° 

° Hjr®fr'"£!i'.' °£""°" "o* formed without the tables related to the sequence listinos the aoDiirant 
did r^ot within the pr^cribed time limit, furnish such tables in electronto for^JSnSStna^IS'^^ 
requ^emente provided for in Annex C-Ws of the Administrative iScfions aS sS2h tebteS iS^St 
available to the International Searching Authority in a form and manner atxepSbirto ? 

□ the tables related to the nucleotide and/br amino acid senusmtt netinn u in ^i^^^^t^ . ^ 

comply With the technical requlrement??',o"vidS S in'SSI?S-»ti^'"ASffit"rSl&T^ 

la See Supplemental Box for further details 
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Box No, IV Lack of unity of invention 

1 . SI In response to the Invitation (Form PCT/ISA^06) to pay additional fees, the appRcant has, within the 

applicable time limit: 

□ paid addrtfona! fees 

□ paid additional fees under protest and, where applicable, the protest fee 

□ paid additional fees under protest but the applicable protest fee was not paid 
la not paid additional fees 

2. □ This Authority tound that the requirement of unity of Invention is not complied with and chose not to invite 

the applicant to pay additional fees. 

3. This Authority considers that the requirement of unity of Invention in accordance with Rule 13.1 , 13.2 and 13.3 is 

□ complied with 

St not complied with for the following reasons: 
^ ??p?r?t^ She^t 

4. Consequently, this report has been established in respect of the following parts of the international appficatlon: 

□ all parts. 

ISI the parts relatinQ to claims Nos. 1-93. 131 



Box No. V Reasoned statement under Rule 43(>ls.1(aKi) with regard to novelty, inventive step or 
Industrial applicability; citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-93. 131 

No: Claims 

Inventive step (IS) Yes: Claims 1-93. 131 

No: Claims 

Industrial applicability (lA) Yes: Claims 1-93> 131 

No: Claims 



2. Citations and explanations 
see separate sheet 
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Re item iV. 

This Authority considers that there are 6 inventions covered by the claims indicated as 
follows: 

Group I (claims 1-93, 131) 

A method of dynamic SPECT data acquisition and a dynamic SPECT camera 
charactensed by the timing mechanism enabling time-binning of radioacHve 
emissions to time periods not greater than 30 seconds and an acquisition time for a 
tomographic reconstruction image of 300 seconds and an intracorporeai dynamic 
SPECT camera. ' 

Group II (claim 94) 

A dynamic SPECT camera of short damping time. 

Group III (claims 95-103) 
A stationary SPECT camera. 

Group ly (claims 104. 105, 132) 

A dynamic SPECT camera for time binning at dynamically varying time-bin lengths. 
Group V (claims 106-116, 133) 

A method and a dynamic SPECT camera for dynamically determining a spectral 
energy bin for each detecting unit. 

Group VI (claims 1 17-130) 

A method for anatomic constoiction of voxels. 

The reasons for which the inventions are not so linked as to form a single general inventive 
concept, as required by Rule 1 3.1 PCT. are as follows: inventive 

The prior art has been identified as doi^ment 

D1 : US 6 242 743 B1 (DEVITO RAYMOND P [US] ET AL) 5 June 2001 (2001-06-05) 
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and discloses 

a dynamic SPECT camera (fig. 2) with an overall structure (fig. 2. ring), which defines 
proximal and distal ends with respect to a body; a first plurality of assemblies (fig. 2, 22), 
arranged on the overall stnjcture, forming an array of the assemblies (fig. 2. ring, col. 15, 
lines 33-38), each assembly comprising: a second plurality of delecting units (fig. 2, 24, ' 
col. 15, lines 33-38), each detecting unit including: a single-pixel detector, for detecting* 
radioactive emissions (col. 15, lines 47-55); and a dedicated collimator, attached to the 
single-pixel detector, at the proximal end thereof, for defining a solid collection angle for 
the detecting unit (fig. 2. 42. col. 19, lines 5-17); and an assembly motion provider, 
configured for providing the assembly with individual assembly motion with respect to the 
overall structure (fig. 2. 25. col. 17. lines 56-60). during the acquisition of 
radioactive-emission data for a tomographic image; a timing mechanism, in communication 
with each single-pixel detector, configured for enabling time-binning of the radioactive 
emissions impinging upon each single-pixel detector (fig. 1 1); and a position-tracl^er, 
configured for providing information on the position and orientation of each detecting unit, 
with respect to the overall structure, substantially at all times, during the individual motion 
(fig. 2. 40. col. 18, lines 53-59, fig. 1 1). the dynamic SPECT camera being configured for 
acquiring a tomographic reconstruction image of a region of interest of about 15X15X15 
cubic centimeters (Implicitly, breast imagin. heart Imaging), at a spatial resolution of at 
least 10 X 10 X 10 cubic millimeter (col. 19, lines 18-38). 

It follows that the following technical features make a contribution over the prior art and 
can be considered as special technical features within the meaning of Rule 13.2 PCT: 

The timing mechanism enabling time-binning of radioactive emissions to time periods not 
greater than 30 seconds and an acquisition time of 300 seconds. 

The problem solved by these special technical features can therefore be constaied as: 

Finding a compromise between identifying real coincident events and achieving a high 
detection signal. 

The special technical feature of group I, as defined In Rule 13.2 PCT, therefore Is: 
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The timing mechanism enabling time-binning of radioactive emissions to time periods not 
greater than 30 seconds and an acquisition time of 300 seconds. 

Group 11 (claim 94) yields the non-disclosed (by the prior art document D1) potential 
special technical feature of: 

A braking mechanism. 

The problem to be solved by this claim could thus be said to reduce mechanical vibrations 
which might interfere with the data acquisition. 

The-specialtechnicalfeature of group II not known from the above mentioned prior art. is: 
A braking mechanism. 

Group III (claims 95-1 03) yields the non-disclosed (by the prior art document D1) potential 
special technical features of: 

A stationary SPECT camera with an assembly motion provider providing the 
assembly with motion prior to the acquisition of data, acquiring tomographic 
reconstruction of a region of Interest while stationary for the whole duration of the 
tomographic image acquisition* 

The problem to be solved by these claims could thus be said to detenmlne a region of 
interest during a pre-scan. 

The special technical feature of group III, not known from the above mentioned prior art, is: 

A stationary SPECT camera with an assembly motion provider providing the 
assembly with motion prior to the acquisition of data, acquiring tomographic 
reconstmction of a region of interest while stationary for the whole duration of the 
tomographic image acquisition. 

Group IV (claims 104, 105, 132) yields the non-disclosed (by the prior art document D1) 
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potential special technical features of: 

A timing mechanism for time binning to time bins of dynamically varying time-bin 
lenghts. 

The problem to be solved by these claims could thus be said to compensate for the uptake 
curve of a radiopharmaceutical as well as for different parts of cardiac cycles. 

The special technical feature of group IV, not known from the above mentioned prior art, 



- filming mechanism for time binning to time bins of dynamically varylrig time-biri 

lenghts. 

Group V (claims 106-1 16. 133) yields the non-dlsctosed (by the prior art document D1) 
potential special technical features of: 

A selection mechanism for enabling a selection of a spectral energy bin to be used 
for each detecting unit and a tookup system of recommended spectral energy bin 
values which is configured for dynamically determining the spectral energy bin for 
each detecting unit. 

The problem to be solved by these claims could thus be said to eliminate contributions 
from other radiopharmaceuticals. 

The special technical feature of group V, not known from the above mentioned prior art, is: 

A selection mechanism for enabling a selection of a spectral energy bin to be used 
for each detecting unit and a lookup system of recommended spectral energy bin 
values which is configured for dynamically determining the spectral energy bin for 
each detecting unit. 

Group VI (117-1 30) yields the non-disclosed (by the prior art document D1) potential 
special technical features of: 
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A method for anatomic constaictlon of voxels with constructing an anatomic system 
of voxels in which the voxel Ijoundaries are aligned with boundaries of structural 
objects of the region of interest, performing radioactive-emission imaging and 
reconstoiction utilizing the anatomic system of voxels. 

The problem to be solved by these claims could thus be said to avoid a smearing effect if 
different tissue types appear in a same voxel. 

The special technical feature of group VI. not known from the above mentioned prior art. 



A method for anatomic construction of voxels with constructing an anatomic system 
of voxels in which the voxel boundaries are aligned with boundaries of structural 
objects of the region of interest, performing radioactive-emission imaging and 
reconstruction utilizing the anatomic system of voxels. 

From the above, it would seem that there are no technical features in the claimed 
inventions, which can be seen as common or corresponding special technical features 
within the meaning of Rule 13.2 PCT. 

In determining a possible relationship between these 6 subjects, such as a common 
inventive concept, it has been found that the timing mechanism enabling time-binning of 
radioactive emissions to time periods not greater than 30 seconds and an acquisition time 
of 300 seconds does not contribute to the aims of: 

a) reducing mechanical vibrations which might interfere with the data acquisition, 

b) determining a region of interest during a pre-scan, 

c) compensating for the uptake curve of a radiopharmaceutical as well as for different 
parts of cardiac cycles, 

d) eliminating contributions from other radiopharmaceuticals. 

e) avoiding a smearing effect If different tissue types appear in a same voxel. 

Furthermore, neither 
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a) a braking mechanism, nor 

b) a stationary SPECT camera with an assembly motion provider providing the 
assembly with motion prior to the acquisition of data, acquiring tomographic 
reconstruction of a region of interest while stationary for the whole duration of the 
tomographic image acquisition, 

c) a timing mechanism for time binning to time bins of dynamically varying time-bin 
lenghts, nor 

d) a selection mechanism for enabling a selection of a spectral energy bin to be used 
for each detecting unit and a lookup system of recommended spectral energy bin 
values which Is configured for dynamically determining the spectral energy bin for 
each detecting unit, nor 

e) a method for anatomic construction of voxels with constructing an anatornic 
system of voxels in which the voxel boundaries are aligned with boundaries of 
structural objects of the region of Interest, performing radioactive-emission imaging 
and reconstruction utilizing the anatomic system of voxels, 

does contribute to the aim of finding a compromise between identifying real coincident 
events and achieving a high detection signal. 

The only common concept to be found for some of the groups (groups I, II, IV, V) Is a 
dynamic SPECT camera but this is known from docurhent D1. 

Furthermore, there are no further features available by means of which a relationship 
between the subjects of the 6 different sets of claims may be established. 

Consequently, neither the objective problem underlying the subjects of the 6 claimed 
inventions, nor their solutions defined by the special technical features allow for a 
relationship to be established between the said Inventions. 

In conclusion, therefore, the 6 groups of claims are not linked by common or 
corresponding special technical features and define 6 different inventions not linked by a 
single general inventive concept. Hence, the application does not meet the requirements of 
Unity of Invention as defined in Rule 13.1 PCT. 
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Re Item V. 



Further reference is made to the foltowing documents: 

D2 : GB 2 031 142 A (SHAW R) 1 6 April 1980 (1980-04-1 6) 

D3 : AO! T ET AL: "Absolute quantitation of regional myocardial blood flow of rats using 
dynamic pinhole SPECT' 2002 IEEE NUCLEAR SCIENCE SYMPOSIUM CONFERENCE 
RECORD. / 2002 IEEE NUCLEAR SCIENCE SYMPOSIUM AND MEDICAL IMAGING 
CONFERENCE. NORFOLK. VA. NOV. 10-16, 2002. IEEE NUCLEAR SCIENCE 
SYMPOSIUM CONFERENCE RECORD. NEW YORK. NY : IEEE, US, vol. VOL. 3 OF 3 
10 November 2002 (2002-11-10). pages 1780-1783, XP010663867 ISBN: 0-7803-7636-6 
D4 : US 2004/204646 A1 (NAGLER MICHAEL [IL] ET AL) 14 October 2004 (2004-10-14) 



FIRST INVENTION (CLAIMS 1-93, 131) 

1 CONCISENESS & CLARITY (Art. 6 PCT) 

1.1 The application does not meet the requirements of Article 6 PCT. because claims 1 
and 73 are not concise. 

1 .2 The present set of claims comprises more than one independent claim in the same 
category, namely independent device claims 1 and 73. These claims appear to relate 
effectively to the same subject-matter for which protection is sought. The 
aforementioned claims therefore lack conciseness and clarity. Moreover, the lack of 
clarity of the claims as a whole arises, since the plurality of Independent claims 
makes it difficult, If not impossible, to determine the matter for which protection is 
sought, placing an undue burden on others seeking to establish the extent of the 
protection and as such do not meet the requirements of Art 6 PCT and 
PCT/GUISPE/1/5.42. 



2 INDEPENDENT CLAIM 1 
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Clarity Art. 6 PCT 

2.1 Claim 1 does not meet the requirements of Article 6 PCT rn that the matter for which 
protection is sought Is not clearly defined. The claim attempts to define the subject- 
matter In terms of the result to be achieved, which merely amounts to a statement of 
the underlying problem, without providing the technical features necessary for 
achieving this result 

Novelty, Inventive Step Art. 33 (2&3) 

2.2 The document D1 Is regarded as being the closest prior art to the subject-matter of 
claim 1 , and shows (the references In parentheses applying to this document): 

a dynamic SPECT camera (fig. 2) with an overall structure (fig. 2, ring), which defines 
proximal and distal ends with respect to a body; a first plurality of assemblies (fig. 2, 
22), arranged on the overall structure, forming an array of the assemblies (fig. 2, ring, 
col. 15, lines 33-38), each assembly comprising: a second plurality of detecting units 
(fig. 2, 24, col. 1 5, lines 33-38), each detecting unit Including: a single*pixel detector, 
for detecting radioactive emissions (col. 15, lines 47-55); and a dedicated collimator, 
attached to the single-pixel detector, at the proximal end thereof, for defining a solid 
collection angle for the detecting unit (fig. 2, 42, col. 19, lines 5-17); and an assembly 
motion provider, configured for providing the assembly with Individual assembly 
motion wth respect to the overall structure (fig. 2, 25, col. 17, lines 56-60), during the 
acquisition of radioactive-emission data for a tomographic image; a timing 
mechanism, in communication with each single-pixel detector, configured for enabling 
time-binning of the radioactive emissions impinging upon each single-pixel detector 
(fig. 11); and a position-tracker, configured for providing information on the position 
and orientation of each detecting unit, with respect to the overall stoicture, 
substantially at all times, during the Individual motion (fig. 2, 40, col. 18, lines 53-59, 
fig. 1 1 ), the dynamic SPECT camera being configured for acquiring a tomographic 
reconstruction image of a region of interest of about 15X15X15 cubic centimeters 
(implicitly, breast imagin, heart imaging), at a spatial resolution of at least 10 X 10 X 
10 cubic millimeter (col. 19, lines 18-38). 
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2.3 The subject-matter of claim 1 therefore differs from this known dynamic SPECT In 
that the time periods for the time binning are not greater than substantially 30 
seconds and the acquisition time is 300 seconds. 

2.4 Furthermore, the above mentioned lacl< of clarity not withstanding, the subject-matter 
of claim 1 is therefore novel {Article 33(2) PCT). 

2.5 The problem to be solved by the present invention may therefore be regarded as 
firiding a compromise between Identifying real coincident events and achieving a high 
detection signal. 

2.6 Furthermore, the above mentioned lack of clarity not withstanding, the solution to this 
problem proposed in claim 1 of the present application seems to involve an inventive 
step (Article 33(3) PCT) for the follovwng reasons: Document D1 does not disclose or 
suggest the time-binning with periods not greater than 30 seconds nor an acquisition 
time of 300 seconds. Although the dynamic SPECT cameras of documents D2 and 
D3 disclose a time binning with periods of 10 seconds (D2, abstract) and 10 
milliseconds (D3, page 4, lines 48-53), ttiey do not however achieve tfie spatial 
resolution of the present application. Even if the skilled pei^n would consider 
combining D2 or D3 with D1 , it would not be obvious that the desired resolution of 
10x10x10 cubic millimeter would be achieved, because, the time periods, the 
acquisition time and the spatial resolution are linked and dependent on each other. 



3 INDEPENDEMT CLAIM 131 

3.1 The same reasoning as in section 2 applies, mutatis mutandis, to the subject-matter 
of the corresponding Independent claim 131, which therefore seems also inventive. 



4 INDEPENDENT CLAIM 73 

Clarity Art. 6 PCT 
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4.1 Claim "73 does not meet the requirements of Article 6 POT in that the matter for 
which protection is sought is not dearly defined. The claim attempts to define the 
subject-matter in terms of the result to be achieved, which merely amounts to a 
statement of the underlying problem, without providing the technical features 
necessary for achieving this result. 

Furthermore, it is not clear in claim 73 to what the motion provider provides motion. 
Novelty, Inventive Step Art 33 (2&3) 

4.2 The document D4 is regarded as being the closest prior art to the subject-matter of 
claim 73, and discloses an Intracorporeal dynamic SPECT camera with an overall 
structure, an assembly, an-anged along a length of the overall stoicture, vwth a 
plurality of detecting units, each detecting unit including a single-pixel detector for 
detecting radioactive emissions and a dedicated collimator, attached to the single- 
pixel detector, at the proximal end thereof with respect to a region of interest, for 
defining a solid collection angle for the detecting unit, and a motion provider, a timing 
mechanism and a position tracker (see the passages dted in the search report). 
Document D4 does not disclose that the timing mechanism is configured for enabling 
time-binning of the radioactive emissions impinging upon each single-pixel detector 
time periods not greater than 30 seconds nor that the intracorporeal dynamic SPECT 
camera is configured for acquiring a tomographic reconstruction image of the region 
of interest of about 1 0x10x10 cubic centimeters and a spatial resolution of at least 
10x10x10 cubic millimeters during an acquisition period of 30 seconds. 

4.3 Furthermore, the above mentioned lack of clarity not withstanding, the subject-matter 
of daim 73 is therefore novel (Article 33(2) PCT). 

4.4 The problem to be solved by the present Invention may therefore be regarded as 
finding a compromise between identifying real coinddent events and achieving a high 
detection signsU. 

4.5 Furthermore, the above mentioned lack of clarity not withstanding, the solution to this 
problem proposed in claim 73 of the present application is considered inventive 
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(Article 33(3) PCT) for the following reasons: Document D4 does not disclose or 
suggest the tinDe-binning with periods not greater than 30 seconds nor an acquisition 
time of 30 seconds. None of the other prior art documents Involving rntracorporeal 
SPECT cameras suggest specific time periods or acquisition times. The sl^illed 
person would therefore not consider combining the teaching of one of these 
documents with D4. 



5 DEPENDENT CLAIMS 



5.1 Claims 2-72 and 74-93 are dependent on claim 1 respectively claim 73 and as such 
also meet the requirements of the PCT with respect to novelty and inventive step. 
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Claims 1-4 
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^NO 



Claims NONE 
Claims 1-6 



^YES 
_NO 



Claims 1-6 



Claiins NONE 
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2» Citations and explanations: 

aai.«s 5 and 6 meet the criteria set out in PCT Art cle 33(2) because the prior art does not tea^ 
Clahns '-4IacknoveltyunderPCTArticle33(2)asbeinganticipatedbyC0ntagetaI{US^^^ 

upon mter;ction with taiget F^,^^1^T^ZV.r^^'^ T^^""^ mechanism to express a reporter gene 

photodetector. If necessiy. b^S; orti^St^^wl • L^"""^ biodetector entities may involve the use ofi 
Once a photon ^s^Z^S^tX^i^^^:^^"" mtegrating photon emission until and image is constructed, 
fame of reference for the s^o^^t^td^t^^ST^^^^. ^ """^^ "f^^, ^^^"^ P™"de a 

amount of a target in the subfe^ 8!™!^^™^^^ a ^°'"P°f' ^ « analyzed to detennine the locaHon and/or 
light-emitting rl^oL iS^^^S'^phSS^d i ^^^^ from a sample indicate the co„cent..tio "of the 

is sensing. With^t the constraints iiS^^d^tHid foT^ t-S^.^H^^^^^^ " *k ^'S^^ that a specific detector 

emitting biodetectors; th«;. optiS^e opticS dSon 2 '"u"^ .'T P™'''™'^ *^ 

such a configuration resulting in singll photon det^tion Se^olu™ sl^./,^^^ MicroChannel plate intensifiets may be used in 
The signals generated by photodeteJor dc^ c« Sr^irt^^^^^^ ""'"IT!! ^' '"'^ ^5-54; cohimn 16. lines 13-52). 

an image which can be. fo*; exan^Slibi^on^ mo^S a vSeSS" ™ "'^^^ '° ~' 

part of systems which include the sensitive photon counrtne C i^I^ ' ^ ""^f P«>«««>« typically sold as 

computed (column 17. lines 28-46). The biodetmoTZ^I^So J^^^^^-^^ V?"^"^ connected to a personal 
enviromnental contaninants, and dete^fi^d SSn^te t^ l^ t'^' "^^^^ substances, detect 

Contag et al disclose a method of raJSc^e ^Sn T""^ cohmm 19. line 54). TTius. both Applicant and 

detem^ined: radioactive emission r..^r.rnj;r::Z^^Z^[^r.^Z^::^r^ ''^'^ 

argi^t^^jscrorb;:^^^^^^ 

given view yields a measurement error be]^ a SS^uJ H^^?J^!^hZr'"\'^'''™"'"« ' « 
time the invention was made that the additional vtows ^^^^el k . *° """^ of ordinary skill at the 

in theart would recognize that theduSSto«^^ffiS«i^^ 

mean value between Ae images. ™^^'"^'*''^**'^'''*»'''™»''J««»Weonetodeteinunethestandaitlofd^^ 
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tt.e following IfadSm as STSJi^tra meft^^^^ °" '"veSSon which hak 

associated with viewing parameters relS o the d^Sor SM^o^^^^l ' « 

count at a given view jtelds a measuremenf S^*r beSw fsSfi^ S "^"^"^ determining that a photon 

obtain a required eitor rate. specified cnx>r value which comprises extending a duration of a cumait view to 
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